Evaluation of Serum Neurokinin A Level in Alopecia Areata

Background
Alopecia areata (AA) is a complex autoimmune condition with increase of some pro-inflammatory mediators. The association of the novel neurokinin A with AA is still unclear. Data concerning other inflammatory diseases suggest a possible role of this neurokinin A in the pathophysiology of AA
Aim
The aim of this work was to evaluate serum level of neurokinin A in patients with AA and the impact of the AA on dermatological life quality index (DLQI) and depression anxiety stress scale (DASS).
Patients and Methods
Neurokinin A concentrations were measured in 50 patients with AA and 30 healthy controls using enzyme-linked immunosorbent assay (ELISA).
Results
The mean serum levels of neurokinin A was higher in patients than controls with significance p value is (<0.001). It was higher in male patients than females with no significance (p= 0.668). It was statistically significant higher in patient with chronic disease (p=0.023). There was statistically significant positive correlation found between serum neurokinin A level and severity of alopecia tool (SALT) score and stress in DASS subscales (as, p= <0.001, p=0.025) respectively
Conclusion
The mean serum levels of neurokinin A was higher in patients than controls with significance p value. It was statistically significant higher in patient with chronic disease also There was statistically significant positive correlation between serum neurokinin A level and SALT score and stress in DASS subscales.
Introduction
Alopecia areata (AA) is a disorder characterized by transient, non-scarring hair loss and preservation of the hair follicle, with prevalence approximately 2% of the general population at some point during their lifetime (1). Spontaneous regrowth of hair occurs in 80% of patients within the first year, but relapses at any given time are not uncommon (2). Neurokinin A is ubiquitous in both the central and peripheral mammalian nervous systems, and seems to be involved in reactions to pain and the inflammatory responses (3). Substance P (SP) and neurokinin A (NKA) are expressed by the same gene (4). The expression of the neuropeptide SP and its effects on immune cells in a mouse model for alopecia areata have been examined and the number of SP immunoreactive nerve fibers in skin was found to be increased in evolving alopecia areata (5) .
No data exist on neurokinin A in the context of AA. However, data from other inflammatory diseases suggest a possible role of this Neurokinin A in AA.
The aim of this study was to evaluate serum level of NKA in patients with alopecia areata and the impact of the AA on DLQI and DASS.
Subjects and methods
This comparative case control study included 50 patients with AA and 30 healthy, age and sex matched controls attending the dermatology outpatient clinic at Benha University Hospital, Benha, Egypt from July 2018 to March 2019. Participants gave their informed written consent before enrolment and the study was approved by the Research Ethics Committee in Faculty of Medicine, Benha University. All patients included in the study, were with AA variable size, duration less than one year, all patients included from both sexes between the age of 16 and 35 years. Patients with other causes of hair loss, kidney or liver diseases, other autoimmune diseases and other psychiatric disorders and any subject who is currently experiencing significant spontaneous regrowth of terminal hair were excluded.
None of the patients was on systemic or topical treatment for one month before the study. Disease severity was assessed Severity of Alopecia Tool score (SALT score) (6). AA was diagnosed clinically. Dermatology life Quality index (DLQI) (7) was assessed using the validated Arabic version of the 10-item Dermatology Life Quality Index (8) to determine the effect of AA on patients' quality of life (QOL). Depression, Anxiety and Stress Scale (DASS-21) (9) was self-assessed by participants using an Arabic version of the 21-item to screen symptoms of Depression, Anxiety and Stress (10) .
Laboratory investigations
Five milliliters of venous blood were withdrawn from each patient and control subjects, the blood samples were allowed to clot completely (within 30minutes) at the room temperature, centrifugation was done at 3000 rpm for 10 minutes to separate the serum. After centrifugation, serum was separated by a pipette, divided and kept in two eppendorf tubes labeled with the number of the person. Specimens were kept at -20⁰C to preserve until the time of the run. Serum neurokinin A levels were determined using Human NKA (Neurokinin A) ELISA kit provided by Elabscience® / USA
Statistical methods:
Statistical analysis was performed using data management and statistical analysis was done using SPSS vs.25.
Results:
This study included 80 subjects, 50 AA patients and 30 normal subjects as a control.
No statistically significant differences were found between patients and controls regarding age and sex (Table 1) .
The mean duration of disease in patients group was 14.1 ±26.9 months, and the mean SALT score was (27.9 ±23.8)
High DQLI scores were reported among patients group indicating quality of life impairment among AA patients, most common score was very large 31(62%)followed by moderate in 15(30%) then extremely large in 3(6%) and small in 1(2%) while there was no effect in DQLI score among control group, there was statistically significant difference between patients and control regarding DLQI as p value (<0.001) (table 2) The most apparent negative emotion among AA patients was moderate depression 22 cases(44%) followed by extremely severe stress 18 cases (36 %) ,there was statistically significant difference between patients and control regarding depression, anxiety and stress as regard all of them P value (<0.001) (table 3) Release of substance P from peripheral nerves in response to stress has also been reported, and prominent substance P expression is observed in nerves surrounding hair follicles in alopecia areata patients (13) . Substance P-degrading enzyme neutral endopeptidase has also been strongly expressed in affected hair follicles in the acute-progressive as well as the chronic stable phase of the Alopecia areata. Comorbid psychiatric disorders are also common among AA patient and include major depression, generalized anxiety disorder, phobic states, and paranoid disorder (14) .
The aim of this work was to evaluate serum level of neurokinin A in patients with alopecia areata and the impact of the AA on (DLQI) and DASS.
To achieve this goal, this study was conducted on 80 subjects; 30 normal subjects and 50 patients with AA
The mean age of patients in the study was (29 ±6) years (ranged from 16 -35 years), while the mean age of controls was (30 ±6) years.
Kyriakis et al .,2009
showed that the median age for men was 30 years and 31 years for women. Overall both sexes were equally affected and peak prevalence was observed in the age group of 31-40 years. , Lundin et al., 2014 showed that, a higher incidence rate of AA in the female population is also described.
Male AA patients are more likely to be diagnosed in childhood (age <10 years) and have a family history of AA. On the other hand, female AA patients are more likely to be diagnosed in adolescence (age 10-20 years), have co-morbid nail involvement, and have concomitant autoimmune disease, particularly thyroid disease (17) .
In two epidemiological studies by Lazzarini et al .,2016 men under 50 years of age were more affected, while women over 50 were slightly more affected (18) .
The mean duration of AA in patient group was 14.1 ±26.9 months 35 cases (70%) were less than 1 year duration and 15 cases (30%) were with more than 1 year duration and the mean of recurrence rate was 16 (32.0).
High DQLI scores was reported among patients group indicating quality of life impairment among AA patients, most common score was very large in 40 (66.7%) followed by moderate in 14 (23%) then extremely large in 4 (6.7%) and small in 2 (3.3%). There was statistically significant difference between patients and control regarding DLQI.
This result is matched with study by Al-Mutairi and Eldin in 2011, who observed 2962 patients with AA including 1926 males and 1036 females patients. Women exhibited a 13.6% incidence of severe disease with marked disturbances in their social life, which forced them to miss school or social meetings, change their hairstyles, or alter their type of clothing (19) .
There is also another study by Qi et al in 2015, using the Chinese version of DLQI questionnaire . In their study patients with alopecia totalis / alopecia universalis, longer duration and recurrent disease exhibited higher scores. Patients with AA treated early, and requires psychological support in addition to prescription drugs (20) . The study used the DASS-21 to assess impact of stress on AA. Results reported significant difference in depression, anxiety and stress between AA patients and control, the most apparent negative emotion among AA patients was moderate depression 22(44%) followed by severe stress 18(36%).
Alshahwan et al .,2015
used DASS in skin diseases including psoriasis, hair loss and other skin diseases and found that the frequency of anxiety and depression in Arab dermatology patients was 29% for anxiety and 14% for depression and patients suffering from hair loss had the highest anxiety and depression scores . (21) .
Results of the present study showed that there is significant elevation of neurokinin A in AA patient than control. In addition serum neurokinin A is elevated in patient with more disease severity.
In patients with less than 1 year duration mean Neurokinin A level was (85±32) ng/ml and with more than 1 year was (115.6±45.9) ng/ml . In a study done by Amatya ( 2011 ) there were increase in the number of substance P-and NKA-immunoreactive fibers and cells in lesional compared with nonlesional psoriatic and healthy control skin. This indicates a possible role of NKA as a pruritogenic mediator in psoriasis (22) .
Substance P and NKA are expressed by the same gene. [4] .In accordance with the existence of a common precursor for SP and NKA, NKA is known to coexist with SP in sensory neurons in a large number of tissues (23) .
Psychological/psychiatric disturbances also contribute to the complex puzzle of etiologic theories for AA. These include the presence of a stressful life event as a trigger of the outbreak, the presence of comorbidity between psychiatric disorders and AA, and the patient's personality (24) .
Neurokinin A is also detected in other hypersensitivity diseases such as bronchial asthma and was found that NKA have potent effects on bronchomotor tone, airway secretions and bronchial circulation. Sputum NKA is up-regulated during acute asthma exacerbation and it positively correlates to its severity (25) .
Stress has been reported to play a role in the onset and exacerbation of psoriasis, which might include the substance P-NK-1 receptor (R) pathway. A release of neuropeptides from cutaneous nerve fibers in response to stress has been suggested. The substance P-neurokinin (NK)-1 receptor (R) pathway has been shown to be activated in response to stressful (26) .
The expression of the neuropeptide substance P (SP) and its effects on immune cells in a mouse model for alopecia areata have been examined, and the number of SP immunoreactive nerve fibers in skin was found to be increased in evolving alopecia areata. In contrast, in more advanced stages of the disease, the number of SP immunoreactive nerves and SP protein levels in skin were found to be decreased, due to the SP degrading enzyme neutral endopeptidase increased. These results suggest that SP, neutral endopeptidase, and NK-1R can serve as regulators in the molecular signaling network modulating inflammatory response in autoimmune hair loss such as alopecia areata (5) .
The expression of neuropeptides and neuropeptide receptors by nerves as well as immune cells provides a link between the peripheral nervous system, the central nervous system, and the skin immune system (27) .
The result of this study is similar to previous study about other takikinin role in pathogenesis of AA by other researchers (5) .
Conclusion;
In this study there was a significant increase of the mean serum level of neurokinin A in AA patients compared with controls.there was positive correlation between severity and serum neurokinin A level with statistically significant value. Regarding DASS, there was statistically significant difference between patients and control regarding depression, anxiety and stress Alopecia areata also cause a negative impact on patient quality of life as there was statistically significant difference between patients and control regarding DLQI . Financial support and sponsorship Nil. 
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